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Seminar on “Vegetable Tannins’

A two-day seminar on “Vegetable Tannins” will be held at the
Central Leather Research Institute in the third week of January
1962. The papers to be presented at this Seminar include those
from Prof. K. Freudenberg, Prof. O. Th. Schmidt, Prof. K. H.
Gustavson, Prof. H. Endres, Dr. G. Vago, Dr. R. L. Sykes and
Prof. T. R. Seshadri.

Prof. B. M. Das Memorial Lecture and Prizes

To perpetuate the memory of late Prof. B. M. Das, the
Prof. B. M. Das Memorial Fund Committee, Madras have instituted
a Memorial Lecture and two Memorial Prizes. The first of the
Annual Memorial Lectures will be held at the Central Leather
Research Institute, Madras, at the time of the Seminar on “Vegetable
Tannins.” The Memorial Prizes will be awarded every year to
the best student in the Diploma Course and to the best student in
the Degree Course in Leather Technology, the various training

institutes in India, being considered in alphabetical rotation for

this purpose.

PURIFICATION, CRYSTALLISATION AND PROPERTIES
OF TANNASE FROM DIVI-DIVI PODS (CAESALPINIA
CORIARIA WILLD)

BY

W. MADHAVAKRISHNA AND S. M. BosE,
Central Leather Research Institute, Madras.

Received on May 16, 1961

SUMMARY

The purification and crystallisation of tannase of divi-divi pods
were systematically studied. Through the combination of different
beneficial treatments, a 91-fold purification of the tannase was achiev-
ed and the purified enzyme was crystallised. Some of the physico-
chemical properties of the crystalline tannase were studied, viz., pH-
activity relationship vis-a-vis different hydrolysable tannins, time-
activity relationship, effects of varying enzyme and substrate con-
centrations and temperature and of ultraviolet irradiation and dia-
lysis on the enzyme activity. The pH-stability, heat-inactivation and
ultraviolet absorption spectrum of the crystalline enzyme also were
studied.

Introduction

In a previous communication!, the quantitative estimation of
tannase in certain Indian vegetable tanstuffs was reported, it being
observed! that of the six vegetable tanstuffs examined, divi-divi
pods possessed the highest tannase activity. Since tannase would
appear to take part in the hydrolysis or synthesis of certain hydro-
lysable tannins or their precursors, it was thought interesting to
make a detailed study of the enzyme prepared from this vegetable
tanstuff.

Tannase was isolated from mycelia of Aspergillus niger by Freu-
denberg.2. Dyckerhoff and Armbruster?® tried to separate tannase
from esterase which was also extracted along with the tannase and
studied the substrate specificity of the purified tannase. During
the course of an investigation on the depressing and activating
phenomena of enzymes, Massart and Dufait* observed that tannase
could not be activated by metals. Sourlangas® studied the esterase
present in -such tanstuffs as contained hydrolysable tannins;
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tannase was found® 7 to hydrolyse (—) -epicatechin-3-gallate and
(—)-epigallocatechin-3-gallate in  addition to gallo-tannin.
Glycosidases and esterases were separated from tannase prepara-
tions by Haworth, Jones and Rogers® Some of the physico-chemi-
cal properties of a partially purified tannase from A. niger were
studied by Dalvi®. The tannase prepared from the mycelia of
A. niger was found! to form the methyl and ethyl esters of upto
25% of the gallic acid present. The formation of alkyl gallates
from tannic acid by fungal tannase was also observed by Naka-
bayashi!! while working with tannins of Spirogyra arcta. Recently
George and Sen!? studied the optimum conditions for the actior;
of mould tannase on certain pyrogallol and catechol type of tannins.
No work, however, has been reported so far on the purification
crystallisation or the physico-chemical properties of the tannase of,
vegetable tanstuffs. In the present communication, therefore, a

systematic investigation has been undertaken on these aspects with
reference to the tannase of divi-divi pods.

Experimental
Estimation of specific activity:

The specific activity of the enzyme solution was caleulated as
the tannase activity per mgm. of enzyme protein. The tannase
activ.ity was estimated by the same method as described in the
previous communication.! At each stage of purification, 4 ml. of
the enzyme solution of a suitable concentration was added’ to 20 ml.
of 1 per cent tannic acid solution of pH 36 and the mixture was
incubated at 45°C for 24 hours at the end of which the liberated
glucose was estimated by the anthrone reagent method. A con-
trol experiment with boiled enzyme solution was also run under
identical conditions. The tannase activity has been expressed
as mgm. glucose liberated per 24 ml. digestion mixture. The
enzyme protein at different stages of purification of the enzyme
extract was estimated according to the method of Warburg and
Christian?® using a Beckman model DU spectrophotometer.

Solvent precipitation of “tannase” qt different pH values :

300 gm. of fresh divi-divi pods were cut into small pieces and
macera-ted for about ten minutes with 900 ml. of ice cold bidistilled
water in a precooled Waring blendor. The extract was filtered
through a cloth and then centrifuged. 100 m] portions of the
supernatant were adjusted to different pH val.ues and suitably

buffered with MecIlvaine’s phosphate-citric acid buffer. Each
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aliquot was cooled to 5°C and added drop by drop with continuous
stirring to five volumes of pure redistilled acetone cooled to -16°C.
The precipitated enzyme in each case was removed by centrifuga-
tion and dried under vacuum. The dried enzyme was reconstituted
{0 a suitable volume with bidistilled water and analysed for the
tannase activity. The results are presented in table I

TABLE 1

Effect of pH on acetone precipitation of tannase.

pH of precipitation Tannase activity of precipitated
enzyme
30 ..o 101
4-0 . 1-20
50 . 1-44
55 . 2:05
6-0 2-88
65 2-54
70 192

The results showed that the precipitate obtained at pH 6-0 had
the maximum tannase activity.

A series of other experiments on isolation and purification of
tannase was systematically carried out by adopting standard
methods. ‘To mention very briefly some of the results, concentra-
tion of the enzyme extract by the method of freezing and thawing
was not possible as the enzyme was found to be distributed in all
the fractions which were collected by thawing the frozen extract;
precipitation of tannase at pH 6-0 using different volumes of
acetone showed that the precipitate obtained by using five volumes
of acetone per one volume of enzyme solution had the highest
specific activity; precipitation of tannase from the original water

- extract by ammonium sulphate was not helpful as the tannins

also were salted out along with the enzyme. Although several
adsorbents were tried under different pH conditions, only the zine
hydroxide gel prepared by the method of Altman et al.1* was found
to give the best results for the adsorption of only the impurities
of the enzyme extract at pH 8:0. Based on these findings, the
following procedure was adopted for purifying tannase:

Step I: 1 kg. fresh divi-divi pods were cut into small pieces
and macerated for ten minutes with 3 1 of ice-cold bidistilled water
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in a precooled Waring blendor. The extract was filtered through
a cloth and then centrifuged,

Step II:  The supernatant from the above step was concentrated
to a small volume by vacuum distillation at 30°C and adjusted to
pH 60, cooled to 5°C and added drop by drop with continuous
stirring to five volumes of pure redistilled acetone which was cooled
to -10°C. The precipitated enzyme was removed by centrifuga-
tion and redissolved in bidistilled water. A very small fraction
of the precipitate was found to be insoluble. This was separated
by centrifugation and was found to have practically no tannase
activity. e

Step III: To the reconstituted enzyme solution from the
previous step, the pH of which was adjusted to 6-0, dry, powdered
ammonium sulphate was added with stirring till the solution was
fully saturated. The resulting precipitate was removed by
centrifugation, dissolved in bidistilled water and dialysed against
bidistilled water at 4°C for 48 hours.

Step IV: The dialysed enzyme solution was mixed with an
equal volume of zinc hydroxide gel. The mixture, the pH of which
was adjusted to 8-0, was shaken for 10 minutes and centrifuged.
The centrifugate was found to possess the maximum tannase acti-
vity; the residue was devoid of any activity.

Step V: Finally, the tannase was precipitated from the above
centrifugate by using acetone under the same conditions as men-

tioned in step II. The precipitate was dried under vacuum and
powdered.

.

At each step of purification, the enzyme solution was analysed
for specific activity. The results obtained in a typical purification
procedure are summarised in table II.

TABLE II
Purification of tannase

Protein nitrogen

Tannase i
Treatments - (mg./4 ml. Specific

activity gs/ohll?ios;lz yme activity
Enzyme solution after:
Step I .. 2:24 220 1-02
Step II T, 2-93 112 2:61
Step III .. 3:34 0:76 4-4
Step IV .. 3:60 0-20 18-0
Step V . 3-70 0-04 92-5
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Crystallisation of tannase: :

It is essential to use crystalline enzyme to study its biochemical
properties. Hence different sets of experiments were. conducted
to crystallise the purified tannase. However, the follox{vmg method
only was successful in producing crystals from the purified enzyme
solution. .

10 mgm. portions of the purified tannase were taken in a num-
ber of beakers (50 ml.) and were dissolved in 10 ml. portions of
veronal buffer (prepared without using sodium chloride) of
different pH values. Dry, powdered ammoniurr} sulphate was then
added slowly to each beaker to incipient turbidity. All the samples
were kept in the refrigerator at about 4°C. Fo'r each. pH,. a
control experiment was run without the enzyme in an identical
manner. After about five days, crystals were found to appear from
the enzyme solution of pH 8-0. The crystals thus obtained were
recrystallised and examined under dark-grounfl microscope and a
photomicrograph of the crystals was taken (Fig. 1). The tannase

Fie, 1

activity of the crystals was estimated after dialysis of the enzyme
solution. It was observed that the tannase activity of the crystals
was of the same order as that of the purified tannase.

Adequate quantity of the twice crystallised tannase was pre-
pared and was subjected to paper electrophoretic examination by
the method of Durrum!S; this showed that the enzyme contained
only one component. Hence, this sample of the crystalline enzyme
was used throughout the present investigation. The enzyme was
stored in the refrigerator. Each time fresh enzyme solution in
bidistilled water was prepared and dialysed for 24 hours against
bidistilled water at 4°C.
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Properties:
pH-activity relationship against different substrates:

The pH-activity relationship of the enzyme towards a few
" typical hydrolysable tannins was studied. The tannins from myro-
balan nuts or divi-divi pods were extracted with water and the
extract was dried under vacuum. In each case, 20 ml. portions of
1 per cent tannin solution buffered with Mecllvaine’s phosphate-
citric acid buffer at different pH values were hydrolysed by 4 ml.
of 0-15 per cent solution of the tannase for 24 hours at 45°C and
the degree of hydrolysis was determined as described before by
estimating the amount of glucose liberated. For pH values above
80, veronal buffer was used. The results are presented in Fig. 2.
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As tannic acid (E. Merck) is readily available in a very pure form
and does not contain much of free sugars, all further studies on
the enzyme action have been carried out using tannic acid as the
substrate. |

Time-activity relationship:

20 ml. portions of 1 per cent tannic acid solution buffered with
Mecllvaine’s phosphate-citric acid buffer at pH 36 were hydrolysed
with 4 ml. of 0-15 per cent solution of tannase at 45°C. At regular
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intervals, the sample was taken out and the tannase activity was
estimated as before, The results are presented in Fig. 3,
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tannic acid solution buffered at pH 3-6 were hydrolysed for 24
hours at 45°C with 4 ml. of enzyme solution of different concentra-
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tions, viz., 0-05%, 0-1%, 0-15%, 0:2%, 0-25% and 0-3% and the
tannase activity was estimated as usual. The results are presented
in Fig. 4.
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Substrate concentration-activity relationship:

The effect of substrate concentration on the degree of hydro-
lysis was determined by varying the substrate concentration from
0-25 to 25 per cent. 20 ml portions of tannic acid solution of
varying strength were buffered at pH 3-6 and hydrolysed with 4
ml of 0-15 per cent solution of tannase for 24 hours at 45°C. The
tannase activity in each case was estimated as before. The results
obtained are presented in Fig. 5.

Effect of temperature on the degree of hydrolysis:

20 ml. portions of 1 per cent tannic acid solution buffered at
pH 3:6 were hydrolysed for 24 hours with 4 ml. of 0-15 per cen}
solution of tannase at different temperatures ranging between 25°
and 60°C. The degree of hydrolysis was estimated as before and
the rvesults are presented in Fig. 6.

Heat-inactivation:

In order to determine the critical inactivation temperature,
i.e., the temperature at which half the enzyme activity is destroyed
in one hour, portions of 0-15 per cent solution.of the enzyme were
heated in glass-stoppered bottle at different temperatures for one
hour and then rapidly cooled to room temperature; the residual
tannase activity was determined against 1 per cent tannic acid
solution buffered at pH 36 in the usual manner. The results are
given in table III

TABLE I1I

Loss of enzyme activity on storage for 1 hour at different
temperatures.

Storage Tannase % loss of
temperature °C activity thivity
45 .. 37 0
60 .. 2-88 222
70 .. 2:34 v 36-8
80 _ .. 1-86 49-3
90 .. 1-14 69-2
100 ' 0 100-0
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Effect of ultrau;
f ultravioles “radiation on tannage activity
ity:

With a Vie )
activity of tam‘:\st: Zt(;l dy the effect of ultraviolet irradiation on th®
tion were taken in’ ml. portions of 0.15 per cent enzyme 90 us
to ultraviolet rays ;g)lall uncovered petri dishes and were expos
air-conditioned (250 M a mereury vapour lamp (Hanovia) in an

C) dark room. As control, 20 ml. of the same

enzyme solution
. were kept ;
without exposure to the Pt in another petri dish in the same 0™

€nzyme solution gt th ultraviolet light. Tannase activity of the
e start and after regular intervals was esti-

Was marked initia]] o ,The liquid level in each petri di

to time to make v }; and bidistilled water was added from tm®

results indicateq ti : T the loss of water due to evaporation.

At there was practically no reduction of h®

sure to ultraviplet rays at 25°C for a per!

mated ag mentioned hef

pH—stability of tannage:

In order to study the e

4 ml. portions of 0-15 flects of pH on the stability of tannasé

activity of which v Per cent solution of the enzyme, the tannasé
{nl. Portions of Mery o m,l tially determined, were buffered with
ing from 3.3 ¢, . o Vaine’s phosphate-citric acid buffer of pH rang”
used. The enzylne-l;uff or P.H values above 8-0, veronal buffer was
hours ang the tannaseer mixtures were then stored at 18°C for 2
usual manner, Ty | ¥tivity was estimated in each case in the

PH was calcylateq ';;s of tannase activity on storage at different
. e results are presented in table IV.

. TABLE 1V

\Prw;f of tannase (Injtial activity 37)

—~ Tannase activity % loss

- 0-90 757

s 1-68 546

v 276 25-4

o 348 54

o 2:10 433
—/

Effe ialysi
Fect of dialysis on, tannage activity

8 ml. portio
. . ns .
in severg] dialysis :ﬁ}? 15 per . ent-solution of tannase were dialysed
Ings against bidistilled water and also against
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0-001 M solution of the sodium salt of ethylenediamine tetraacetic
acid at 4°C with frequent changes of water or the solution. At
regular intervals, the samples were removed, made upto a suitable
volume and the tannase activity was estimated against tannic acid
as before. The results showed that there was no reduction of
tannase activity on dialysis for 48 hours against bidistilled water
or EDTA at 4°C indicating the absence of any metallic cofactor in

tannase.
Ultraviolet absorption spectrum of crystalline tannase:

With a view to ascertain the nature of the ultraviolet absorp-
tion spectrum of the crystalline tannase, the optical density of the

enzyme solution (0-1 per cent) was measured at different wave-
lengths in a Beckmann model DU spectrophotometer and the

results are presented in Fig. 7.
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Discussion

The conditions for the purification of tannase of divi-divi pods
were standardised and the final procedure followed for the purifica-
tion of the enzyme resulted in a 91-fold increase in specific activity.
The approximate isoelectric point of the enzyme as determined by
the method of acetone precipitation under different pH conditions
(table I) was found to be pH 6:0. This pH was, therefore, used
for the precipitation of the enzyme by acetone or by ammonium
sulphate during the course of the purification. The purified
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tannase was subsequently crystallised from veronal buffer of pH
8'0 on storing the enzyme solution at 4°C for five days. The present

communication seems to be the first report on the crystallisation
of tannase.

Fig. 2 shows that certain hydrolysable tannins were hydro-
lysed b‘y tannase and the optimum pH for the hydrolysis of tannic
acid, divi-divi and myrobalan were 3:6, 45 and 5-7 respectively.
Myrobalan tannin was found to be most easily hydrolysable. It
was observed that methyl gallate could be hydrolysed by the
crystglline tannase from divi-divi pods at pH 5'5 (acetate buffer).
Dalvi® and Armitage et al!6 also reported that methyl gallate was
hydr9lysed by the tannase prepared from the cultures of A. niger.
Armitage et al.'® estimated the liberated gallic acid by me.;lsuring
t.he optical density at 280 mp.  In the present investiga-
tion a1§o, the same method was followed for estimation
of . galhc acid liberated from methyl gallate. The time-
acF1v1ty curve (Fig. 3) for tannase with respect to tannic
agd 51.10sz that under the conditions of hydrolysis, the linear rela-
tionship is obtained upto a maximum hydrolysis period of 24 hours.
Hence a 24 hours digestion period was employed in these studies.
Fig. 4 indicates that with varying enzyme concentration but con-
staxilt substrate concentration, the activity also varies. The
optu¥1um concentration of tannase for the hydrolysis of 0-2 gm. of
tfmmc‘ acid was found to be 6-0 mgm. upto which the linear rela-
thl’?Shlp between enzyme concentration and tannase activity was
maintained. On keeping the enzyme concentration at the optimum
Ieral and on varying the concentration of tannic acid, it was
noticed (Fig. ?) that upto 1 per cent concentration of tannic acid,
ihere was a linear relationship between the substrate concentra-
ion and the degree of hydrolysis. The optimum temperature for
.the enzyme activity was found to be 45°C (Fig. 6). The critical
Inactivation temperature (table III) for the tannase was found to
be 80°C, as the enzyme lost about 50% of its activity within one
hour, when stored at this temperature. 'The enzyme was found to
11>Ie 1gompletely inactivated within an hour when stored at 100°C.
atnsx(l;ecafgrmberhof othex.' enzymes which are destroyed on heating
heating, ton I(l)ne lour, trhls en.zyme has been found to be stable to
crystall’ine ta;glnzrsley\:azs/;oﬁi(;tioa;tiwty : thli? e e

: ‘0 de more stable at pH 80 than at
31a1¥ue<;tl'$:r§)1-f1ou(;3bie IV). Highly acidic or highly alkaline pH
e e o o reduce t}}e stability of the enzyme appreci-

y. Fig. shows the typical ultraviolet absorption curve
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obtained with crystalline tannase. The curve indicates that With
increasing wavelengths ranging from 240 mu to 300 my, there is a
gradual decrease in the optical density of the solution with a sharp
peak at 278 mp showing the probable presence of either or both of
the aromatic amino-acids tyrosine and tryptophane in tannase.

Acknowledgement

The authors’ thanks are due to Dr. Y. Nayudamma, Director,
Central Leather Research Institute, for bis keen interest in the
work and for kind permission to publish these results, and to Mr. S.

K. Mitra, for the photomicrograph of the crystals.

REFERENCES

1. Madhavakrishna, W., Bose, S. M. & Nayudamma, Y. Bull. cent. Leath,
Res. Inst. 7, 1 (1960).

2. Freudenberg, K. & Vollbrecht, E., Collegium 468 (1921).

3. Dyckerhoff, H. & Armbruster, R., Z. physiol. Chem, 219, 38 (1933).

4, Magsart, L. & Dufait, R., Chem, Zentr. 1, 2544 (1942); through Chem,
Abst. 37, 3776 (1943).

5. Sourlangas, S. D., J. Soc. Leather Trades’ Chemists, 31, 13 (1547).

6. Nierenstein, M., Analyst 61, 294 (1936).

7. Bradfield, A. E. & Penney, M., J. Chem. Soc, 2249 (1948).

8. Haworth, R. D., Jones, K. & Rogers, H. J.,, Proc. Chem. Soc. 8 (1958).

9. Dalvi, P. D., J. Indian Inst. Sci. 13A, 173 (1930).

10. Toth, G. & Hensler, D, Acta Chim. Acad. Sci. Hung. 2, 205 (1952);
through Chem. Abstr, 50, 5078 (1956).

11. Nakabayashi, T., Nippon Nogei-Kagaku Kaishi, 29, 161, (1955); through
Chem. Abstr. 51, 8905 (1957).

12. George, E. C. & Sen, S. N., Bull. cent. Leath. Res. Inst. 6, 279 (1960).

13. Warburg, Q. & Christian, W., Biochem. Z. 310, 384 (1941).

14. Altman, K. I, Smull, K. & Guzman Barron, E. S, Arch. Biochem, 21,
158 (1949). ’

15. Durrum, E. L., J. Am. Chem. Soc. 72, 2943 (1950).

16. Armitage. R., Bayliss, G. S, Gramshaw, J. W., Haslam, E., Haworth,
R. D., Jones, K., Rogers, H. J. & Searle, T., J. Chem. Soc, 1842 (1961).

165



RESEARCH BEARS FRUIT
Practical Demonstration No. 36

Manufacture of book-binding skivers and chamois
leather from goatskin splits*

BY

J. C. Des, K. VENKATARAMAN (Trainee),
P. S. VENKATACHALAM AND Y. NAvUDAMMA,

Introduction.

Processes for the manufacture of book-binding and chamois
leathers from goatskin splits are presented here. The method
involves splitting the pelt in the limed condition and utilising the
skiver for the manufacture of book-binding leather, hat straps,
'wallet leather etc. and the flesh split for chamois leather. Skins hav-
ing a backbone length of over 90 cm. (36”) are quite suitable for this
purpose. Big-sized goatskins which are available in different parts
of India, viz., Himachal Pradesh, Kashmir etc. will constitute an
ideal raw material for this purpose. From the economic point of view,
the products would work out to be cheap as two types of leathers
are made out of one raw material. This is a regular practicé in
other countries utilising Australian and New Zealand sheep skins
as the raw material.- This interesting field may be profitably ex-
ploited by Indian tanners. The finished products are satisfactory
in quality and strength. The process demonstrated at this Insti-
tute is described below:

Details of Process
Raw material:
50 pieces wet salted Madras quality goatskins of average size
greater than 90 cm. (36”) are taken.
Soaking:

The selected goatskins are trimmed and soaked in a paddle in
plain water for one to two hours. They are then taken out, broken

* Process demonstrated in July/August 1961.
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on the flesh side over the beam and washed thoroughly in fresh
water for one to two hours in the running paddle; next they are
horsed up to drain and are weighed (soaked weight).

Unhairing and liming:
The unhairing is done with a depilating paste of the following
composition:

Sodium sulphide 1 part i.e. 1-8 kg. (4 Ib.) per 100 skins.
Slaked lime .. 15 parts i.e. 27-0 kg. (60 1b.) per 100
skins.

Sodium sulphide is dissolved separately in hot water and the
sulphide solution is then added to the mixture of lime and water.
Care is taken to get a homogeneous paste which is then cooled
down to room temperature.

N.B: It is better to prepare the paste one or two days prior to

application.

The prepared paste is applied on the flesh side of the skins
which are then piled up on a platform flesh to flesh overnight.
Next day, they are taken out, uphaired and put into 300% of an
old (once used) lime liquor and 5% slaked lime (on soaked weight)
and left overnight in the pit (handling is done twice a day).

Reliming:

Next day, the pelts are taken out, scudded and put into fresh
lime liquor containing 10% slaked lime and 300% water and left
overnight in the pit (hauling and replacing are done thrice a day).
Next day, another 5% slaked lime and %% soda ash are
added (hauling and replacing are again done thrice a day).
On the third day, %% soda ash is added and hauling
and replacing are done thrice during the day; the pelts
are left overnight in the pit. On the fourth day, the
pelts are fleshed by machine and put into the same lime liquor
and left for 2 hours after strengthening with 5% slaked lime. Then
the pelts are taken out and put back after strengthening the liquor
with %% soda ash. 'They are then handled for 10-15 minutes and
left overnight.

Next day, the pelts are washed and split into two halves, the
grain splits being taken for the manufacture of book-binding
skivers and the flesh splits for the manufacture of chamois leather.
The weights of the skivers and flesh splits are noted (pelt weight).
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MANUFACTURE OF BOOK-BINDING SKIVERS:

50 pieces skivers pelt weight .. .. 318 kg. (70 1b.)
Washing:
The skivers are washed thoroughly in plain water in a drum.
Deliming:
Deliming is done with:
Sodium bisulphite .. 1% on the pelt weight.
Water .. 200% -do-
Oxalic acid .. Ky -do-

The indicated amount of water and the washed pelts are taken
in a drum. 'The bisulphite is then added and the drum run for 15
minutes. Then %% oxalic acid dissolved in a small quantity of
water is added into the revolving drum through the hollow axle
and the drum run for 30 minutes. The goods are then taken out
scudded, washed and pickled. ’

Pickling:
The delimed pelts are then pickled with:
Salt .. 10% on pelt weight.
Water .. 100% -do-
Sulphuric acid .. 1% -do-

The salt is first dissolved in water in a drum and the goods are
entered into it and run for 5 minutes. The acid is then diluted and
added into the revolving drum through the hollow axle in two
equal instalments at an interval of 10-15 minutes. After the last
addition, the drum is run for one hour and the goods are left in the
bat}(; overniglilt. Next day, the drum is run for % hour and the
goods are taken out for chr i
bath would be about 2-8. ome tanning. The pH of the exhaust

Chrome tanning:

6% B & C chrome extract powder (corr i
. fome esponding t
blchljomate of soda) is dissolved in 10% water and used lfo?‘ clcu)ro:);Z:
ta(rimmg. (The pH of the liquor would be about 3:0). Molasses
reduced chrome li ici :
-, iquor of 33% basicity also may be used for

3% salt and 1007 water (on pelt weight) are taken in a d
and the pickled goods are put in and the drum is run fir gulrg
minutes. The dissolved chrome liquor is added in two instalm -t
The first instalment of the liquor is added to the drum W(;E(;;
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is run for 30 minutes. The second instalment is added and the
drum run for 2 hours more. The goods are then basified with %%
sodium bicarbonate dissolved in a little water and added in two
feeds at an interval of 15 minutes. ‘The drum is run for one more

‘hour. 'The goods are then removed and horsed up overnight (pH

after basification would be 3-5).

After chrome tanning, the goods are shaved, weighed and
divided into two lots containing 25 pieces in each lot and retanned
as described hereunder.

First Lot
25 pieces skivers: shaved weight .. 12:3kg. (271b)
The goods are washed in two changes of water and neutralised
as described below:

Neutralisation: ,

The goods are neutralised with %% sodium bicarbonate and
200% water (on the shaved weight); the drum is run for 2 hour.
The goods are then washed thoroughly and retanned.

Retanning:
Retanning is done with:
Tannigan supra LH (Farben
Fabriken Bayer) or
C.L.R.I. syntan No. 2. . 6% on shaved weight.
Water .. 200% -do-

The neutralised goods and water are taken in a drum which is
set in motion. The dissolved syntan is then added into the revolv-
ing drum in three feeds at 10 minutes interval. 1% oxalic acid is
added along with the last addition and the drum run for 1% hours
more. The goods are then washed and fatliquored.

Fatliquoring:

Fatliquoring is done in two separate baths.

First fatliquoring: 'The retanned skivers are now fatliquored
in a drum with:

Sulphated fish oil .. 34% on shaved weight.
TR.O. . oo %% -do-
Titanium dioxide oo 3% -do-
Water .. 200% -do-

© Water at 50°C is taken in a drum. The stock is entered into
the drum and the drum started. The fatliquor made into an emul-
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sion is added into the revolving drum through the hollow axle and
the drum run for 30-45 minutes The goods are then horsed up and
ready for second fatliquoring.

Second fatliquoring: The second fatliquoring is done in a
separate bath with:

Raw fish oil . %% on shaved weight,
Castor oil ’ .. %% -do-
Fixanol VR (ICI) .. Yy-169, -do-
Water .. 200% -do-

Water at 50°C is taken in the drum. The goods are entered
into the drum and run. The fatliquor is then made into emulsion
and added into the revolving drum through the hollow axle and
the drum run for 30-45 minutes. The goods are then piled up on
a horse overnight.

Second Lot
25 pieces skivers: shaved weight .. 11'3 kg. (25 Ib.)

‘The‘goods are washed in two changes of water and neutralised
as described earlier. They are then retanned with;

Myrob extract powder .. 8% on shaved weight,
Water .. 2009, -do-
Formic acid .. L% -do-

The neutralised goods and water are taken in a drum which
is set in motion. The dissolved myrob extract is then added in
one feed and the drum run for one hour. The formic acid is then
diluted and added through the hollow axle and the drum is run
Y2 hour more. The goods are then taken out, washed and bleach-
?d \ivit(l; %% (()ixalic bacid and 200% water for 1% hour. Fatliquor-
ing is done as described earli i itani ioxi i i
in8 1> dome a5 deserib er with titanium dioxide being omitted

Samming, oiling up, setting and drying:

‘N ext day, the leathers of both the lots are struck out with th
putting out machine. A mixture of two parts foots-free fish oi(;
and one part kid finishing oil is applied on the grain side and the
leathers are hung up in the shed for samming. The d
leathers are set out and hung up for complete d.rs.r'mg s

Saw-dusting, nailing and trimming:

The dried le.a'thers are then saw-dusted overnight in moist
saw-dust to condition them for staking. 'The conditioned leathers

are then staked by a Slocomb staking machine and nailed on
wooden board and left overnight. Next day, the skivers are taken

out, trimmed and finished.

Finishing:
The leathers are finished into black as follows:

Composition of stain coat:

Methic leather black . 25 gm.
Acetic acid .. 25 gm.
10% linseed mucilage .. 72 ml
Water to make .. 4:8 kg.

The skivers are first stained with the above stain coat on the
grain side by a brush, dried and then given a bottom season coat
of the following composition on the grain side:

C.L.R.IL black pigment paste .. 180 gm.
Nigrosine . 45 gm.
Hematine .o 45 gm,
Ammonia . 15 ml.
10% Casein solution .. 180 gm.
CL.RI Binder M .. 180 gm.
T.R.O. .. 10 gm.
Water to make .. 3-6 kg.

One pad coat of the above season is applied on the grain side
and allowed to dry. Now 240 ml. of 409 formaldehyde are added
per 4-8 kg. of the bottom season prepared above and a second pad
coat of the same is given on the grain side. After drying, the
leathers are staked and cold plated with light pressure. One spray
coat of the same season is then applied and allowed to dry.

Composition of top fixing coat:

109% Casein solution . 1 part
Formaldehyde (40%) .. 1 part
Water . 4 paris

A spray coat of the above fixing coat is given and allowed to
dry. The skivers are then glazed, measured and printed into
morocco grain,

Composition of top lacquer coat:

Clear nitrocellulose lacquer . 1 part
Spartan thinner .. 3 parts

A spray coat of the above lacquer is given and allowed to
dry. The skins are now ready for the market.
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MANUFACTURE OF CHAMOIS LEATHER FROM THE FLESH SPLITS

50 pieces flesh splits: pelt weight . 40-8 kg. (90 1b.)

Washing:
The fleshed splits are washed thoroughly in running water for
15-20 minutes.

Deliming:
The washed pelts are then delimed with;
Ammonium chloride . 34% on pelt weight,
Water .o 200% -do

The water and the goods are taken in a drum which is run.
The ammonium chloride is then added into it and the drum is run
for % hour. The delimed pelts are then scudded, washed, weighed

and taken for tanning.
Tanning:
Formaldehyde pret_énnage:
The delimed pelts are pretanned with:

Formaldehyde . 3:5-49% on pelt weight.
Soda ash . 3%4~1% -do-
Water . 175-200% -do-

The pelts and water are taken into the drum and run. The
soda ash is dissolved separately and mixed with formaldehyde in
a bucket of water. The formaldehyde solution is then fed into the
rotating drum through the hollow axle in three instalments at
intervals of 30 minutes. The drumming is continued for 4-5 hours
which completes the formaldehyde tannage at pH 8-5. 'The skins
are then piled up for 2 hours and then hooked for samming over-
night. Next morning, they are shaved on both the sides uniformly.
The shaved weight is recorded and the skins are kept in cold water
for a few minutes. The skins are then squeezed out and are now
ready for oil tanning. '

Oil tanning:

The shaved skins are then tanned with sardine fish oil as
follows:

Sardine fish oil . 20~25% on shaved weight.

Soda ash . 1-1%2% -do-

Calcium carbonate - 8-10% -do-
12

The sardine oil is first mixed with calcium carbonate in a
wooden vat. The soda ash is separately dissolved in water and
added to the oil mixture to be made into an emulsion; the pH
is adjusted to 9-5. The emulsion is applied on both sides uniform-
ly and the skins are put into the drum. The drum is run for 4 hours
and the skins are left in it overnight. Next morning, the drum
is run for another 4-5 hours until a chamoising smell is perceiv-
ed. The skins are then taken out and hung up in the air for
oxidation for 7-10 days during which period the skins get a yellow
‘mustard powder like colour. Now, they are ready for degreasing.

Degreasing:
The oxidised skins are weighed and washed as follows:

First washing: The goods are taken in a drum and the drum
run with 800% cold water (on oxidised weight) for 30-45 minutes
and drained.

2nd washing: 'The above procedure is repeated using hot
water (45°C) instead of cold water.

3rd washing: 'This wash is given with 200% hot water (45°C)
and %% Titan X 100 for 30-45 minutes. The splits are removed
and drained.

4th washing: The goods are washed with 200% hot water
(45°C) and 2% soda ash for 30-45 minutes and drained.

5th & 6th washings: The procedure is the same as for 4th
washing.

Tth washing: The goods are washed again with 200% hot
water (45°C) and %% Titan X 100 for 30-45 minutes,

Last washing: The goods are washed with 8009 hot water
(45°C) for 30 minutes. The goods are then rinsed in cold water,
squeezed and hung up for complete drying.

Staking:

" The dried chamois pieces are then staked by Slocomb staking
machine. The skins should be of cream colour and absolutely
nongreasy.

Buffing, trimming and measuring:

The staked leathers are now buffed on a buffing machine with
80 grit emery paper on both sides. Finally, they are buffed on the
flesh side only with 320 grit emery paper or by a buffing wheel.
They are then trimmed, measured and packed up for the market,
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LETTER TO THE EDITOR

Occurrence of D-catechin and a flavan-3 : 4 diol in arecanut
(Areca catechu Linn)

Arecanut also known as betelnut is the fruit of Areca catechu
Linn. Its tannin content is about 8-15%. The areca tannins are
purely of the condensed type; the leathers tanned with them are
found to be good in quality except for the defect of red colour
developing with time. This may be due to the presence of leuco-
anthocyanidins in the arecanut tannins. Similar observations have
been made by Hillis! vis-a-vis Eucalyptus species. The nuts col-
lected from Vittal (South Kanara, Mysore State), one of the
centres of arecanut cultivation, have been investigated with refer-
ence to the polyphenolic constituents. p-Catechin and a leuco-
cyanidin (5: 7: 3': 4-tetrahydroxyflavan-3 : 4 diol) have been
isolated adopting the following procedures:

Isolation of p-catechin: The ethanol extract of fresh arecanuts
was rendered fat free by extraction with petroleum ether; after
moistening, the fat free extract gave on repeated extraction with
ether, the catechin fraction. The combined ether extracts were
next mixed with petroleum ether (40-60°C b.p. range); coloured
impurities which were precipitated first were rejected. With
further addition of petroleum ether, catechin was obtained as a
white amorphous precipitate. This was converted into the acetyl
derivative by the usual method employing pyridine and acetyl
chloride. The acetyl derivative was purified through alumina
column using ethyl acetate as eluent and crystallised from ethanol.
The crystallised sample was found to be identical in all respects
with p-catechin acetate (m.p. and mixed m.p. 128-129°C; infra red
spectrum also was found to be the same),

Analysis: i
Found: C, 60-2%; H, 4:9%
C25H4041: C, 60-0%; H, 4-8%

Isolation of leucocyanidin: For the isolation of leucocyanidin,
the fat free acetone extract of fresh tender arecanuts was used.
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After the removal of ether solubles from the moistened acetone
extract, the residue was taken up in ethyl acetate; the leucocya-
nidin was obtained as a light pink coloured powder, by fractional
precipitation with petroleum ether (40-60°C b.p. range). It
darkened at 220°C and did not melt upto 300°C. It was dextro
rotatory, phenolic and gave all the reactions characteristic of
leucoanthocyanidins. With diazomethane, it gave a tetramethyl
ether (m.p. 147-148°C) which yielded a diacetate (m.p. 160°C)
indicating the presence of two alcoholic groups. Oxidation of
tetramethyl ether with KMnO, yielded veratric acid. Conversion
to cyanidin chloride was effected following the procedure of Swain
and Hillis? and the cyanidin chloride gave an absorption maximum
at 545 mu. Paper chromatography of the cyanidin chloride was
carried out using the Forestal solvent system?; the R; value was
found to be 0-56 (same as that of the model compound run under
identical experimental conditions). It would appear from the above
data that the leucocyanidin of arecanuts is a stereoisomer of 5: 7 :
3’ : 4’-tetrahydroxyflavan-3 : 4 diol.

S. BANERJEE,
Sept. 25, 1961. S. Rajapurar
. H

C.L.RI, Madras. Y. NAYUDAMMA.
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TECHNICAL SEMINARS

Studies on the preparation of glue and gelatine
BY

D. R. KRISHNAN

1. Effect of pretreatment on various precursors:*

The effect of pretreatment on the various precursors for glue
and gelatine manufacture has been studied, using indigenous mate-
rials like trimmings and fleshings from cow and buff hides and
sheep and goatskins, cattle bones and shark skin offals. The condi-
tions of pretreatment have been found to constitute a determining
factor in the preparation of quality glue and gelatine, eg. the
quality of the product varies according to the temperature of pre-
treatment. Since the average temperature in the country is rather
high (30°C) throughout the year except during certain periods at
a few places, both this temperature as well as lower temperatures
(16-18°C) were tried. The optimum period of treatment with
particular reference to quantity and quality of extractives with
the minimum possible loss of material was determined in each
case. Effect of addition of sodium hydroxide or lyotropic salts
like calcium chloride to the lime liquor used for the pretreatment
was studied in detail. Parallel experiments were also ecarried
out .at lower temperature (16-18°C) for comparison. 15-20 days
liming at room temperature (28-32°C) was found to be sufficient
for a good yield and the loss of material was also less. At lower
temperatures (16-18°C) it required 50-60 days for proper matura-
tion. Addition of calcium chloride to lime at room temperature
reduced the time of extraction but did not shorten the period of
treatment. Addition of sodium hydroxide to lime liquor increased
the loss of material without increasing the yield much. At lower
temperatures, addition of sodium hydroxide to lime liquor reduc-
ed the period of treatment; the addltlon of calcium chloride was
without effect.

Use of 1% sodium hydroxide solution alone as a soaking agent
for 4-6 days at room temperature gave good results.

* Summary of the talk given on September 15, 1961.
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Experiments with locally available shark offals gave some
interesting results; unlike the stock derived from cattle hides, these
gave better results (both with respect to yield and quality) on
pretreatment for a short period (overnight) with acid (HCD.
Different methods of extracting glue and gelatine from cattle bones
as well as from the skeletal structure of shark, involving extrac-
tion under pressure or after decalcification of the bones and liming
of the ossein were assessed and standardised.

II. Studies on the properties of glue and gelatine: *

The properties of the glue and gelatine prepared from indi-
genous materials by various pretreatments were considered with
special reference to quality, clarity and ease of extraction. The
quality was found to decrease in the following order with the
indigenous materials:

Cow > goat > buff > sheep

In addition, commercial samples of various types of glue and
gelatine from India and abroad were obtained and a complete
study was undertaken to correlate some of the important physical
properties (jelly strength, viscosity, melting point, water absorp-
tion, foaming properties, colour and keeping quality) with chemi-
cal characteristics (total nitrogen, amide nitrogen, pH, acidity,
chloride, free ammonia, formaldehyde titre value, sulphur dioxide
etc.). Although the qualitative picture of the amino acid compo-
sition of the various samples remained unchanged, the hydroxy-
proline, proline and glycine contents were found to vary signifi-
cantly. The samples were also comparatively assessed as to their
quality on the basis of some of these criteria.

* Summary of the talk given on September 22, 1961,

177



Impressions of Foreign Tour*

BY

Y. NavupaMMA.

[Dr. Y. Nayudamma recently visited U.S.A. and France as the
member of a three-man delegation from India. In U.S.A. he parti-
cipated in the Congress of the ILUL.C.S. and visitedy important
centres of the leather industry and training and research centres
In France, he attended the 19th Semaine du Cuir at Paris.] '

I. Washington Congress of the I.U.L.C.S.

The 7th Congress of the International Union of Leather
Chemists Societies was held at Washington, U.S.A., from August
20 to 25, 1961. 'The venue of all the sessions of the Congress was
the spacious Shoreham Hotel wherein all the delegates were
accommodated. 510 delegates from about 28 different countries
attended; 32 papers were submitted in the course of seven technical
sessions. Several of the papers, specially some from Germany
and some on collagen studies were quite interesting. The infor-
mal gatherings outside the scope of the Congress also provided
excellent opportunities for exchange of ideas and knowledge.

The Congress was formally inaugurated on the forenoon of
Monday, August 21, 1961, with welcome addresses by R. Henrich,
President, ALIC.A. and H. K. Dugdale, President, Tanners’ Coun-
cil of America, a representative of the State Department of U.S.
and the Presidential address of Prof. W. Grassmann. Presi nt,

. W. , t,
I.UL.CS. residen

The technical sessions were begun appropriately enough with
the Second John Wilson Memorial- Lecture delivered by Marcel
Riviere, First Vice-President of the French Association of the
Leather Trades’ Chemists, who made a comprehensive survey of
the present state of the leather industry in the world and suggest-
ed measures for ensuring a safe future for the industry. The
other general lecture was by Turley on “American and Eu1.~opean
leather manufacture”, in which a ecritical assessment of the simila-
rities and dissimilarities between European and American prac-

* Summary of the talks given on Sept. 29, 1961 and Oct. 13, 1961
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tices of leather manufacture was made; the speaker brought out
the fact that the differences rested on the inherent problems of
the industries in the two continents as also on the local demands.

The rest of the papers could be conveniently considered in
groups.

Raw materials:

The paper by Mellon et al. described the columnal and gas-
liquid chromatographic studies on the lipid constituents of the
ditferent layers of steer hide; it was concluded that the different
components did not have a common origin.

Curing and preservation:

O’Flaherty’s paper dealt with the state of brine cure effected
with different types of equipment and attempted to correlate the
cure analyses (ash and moisture values) with the quality
and yield of leathers made from such hides. Jullien’s paper des-
cribed the encouraging trials in using chlorinated derivatives of
benzene as substitutes for naphthalene in a curing mixture of
naphthalene, Na,COy and salt—a mixture which successfully pre-
vented faults in calfskins. The paper by Tancous traced the origin
of the salt stains or filth stains, commonly found in chrome and
vegetable tanned leathers to formation of calcium phosphate ari-
sing from impure curing salt and phosphate from hide tissues. A
suggestion was made from the floor that similar stains were caused
by Ca oxalate precipitated in the pelt during deliming.

Pretanning operations:

The only paper in this group by Otto discussed the advan-
tageous use of a salt-free or salt-poor pickle containing non-swel-
ling acids and a pretreatment with methylol compounds of modi-
fied nitrogen bases prior to Cr tannage. The paper was well

received.
Vegetable tannage:

“Some theoretical and practical aspects of a fast vegetable
tanning system” were considered by Mauthe et al. with special
reference to the “closed” tanning system as against the “open”
system. The effect of using excess of concentrated liquors and
powdered extracts, after suitable pretreatment was discussed. A
one-bath pretanning process for sole leather manufacture was des-
-cribed by Mezei. The process consisted in drumming the delimed
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pelt for 42 hours in a bath of 100 per cent followed by tannage
with a buffer salt solution strengthened with 15-30 per cent of a
commercial pulverzied tanning extract. No data were available
in regard to physical tests particularly resistance to wear and
water. Comparative studies by Endres on the interaction of
monomolecular poly-hydroxyphenols from spruce bark cambium
with collagen in the presence as well as in the absence of ox gen
showed the leathery character to be enhanced by oxidaiion
Tannage with condensed polyhydroxyphenols would therefore.
appear to be not only through hydrogen bonding but’ essentialls;
through formation of partially quinoid, higher molecular weight
c}(impounds that account for higher T, temperature. The ‘lZ\Sltg of
the papers in this group, by Sanjo i :

show the traditional procesz of bJag tile;’ir?gﬁscnbed 2ided by a fim

Chrome tanning:

Van Vlimmeren, who made an excellent survey of “Modern
methods of chrome tanning of upper leathers” stressed h iher
developments centred round “masking” and u;e of OV; es;
temperatures; the relative advantages of the different e ev;:fl
agents and the optimum conditions for using them wern dimas dg
Portavallja, in his paper, dealt with the reducing powee fscus:se .
commerc*l"al products on Cr(VI) in relation to ther of various
changes in Cr(VI) concentration and basicity Harff)ro(gi{resswe
comparative study of the A.L.C.A. and Lehigh r.neth d %
mining basicity of chrome liquors, found that in tho s of
elements having a higher basicity than Cr, the ALeCp;eS:::hgé

was more accurate, the Lehigh met .
opposite case. & ethod being preferred in the

, in a
deter-

Heidemann et al. described the
but fairly hydrophilic s i
ynthetic polypeptides wherej
COOH groups were available for interaction wit;: Ere'm Call the
plexes; the adsorption of cationic chrome was founa;m;o ; com(i
epen

on the amount of COOH grou
PsS present; anioni
found to react with the amino gr(?ups (I:ft ’pz?;gz;igzmplexes were
S.

preparation of water insoluble

Aldehyde and combination tannages:
Simoncini’s paper

tannin was obtairlx)eg witslil?}):: trf)}:ifctqgﬁn f}}itieiinsOIUbihsation of

and. urea at pH 3-0 and at reactant ratios of 1'80twn bet\:\:een ]-)S

on interaction of collagen with DS” by Nayué o 1:9. “Studies

se.nted' the first step in the direction of the the:mma et al. repre-

Filachione’s paper claimed that a one-bath combirl;Zti(;fnlzi ;?nfagi.'
-glutaral-
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dehyde combination tannage as well as a glutaraldehyde retannage
of Cr tanned leather yielded good clothing leather with improved
resistance to synthetic perspiration and to hot soap solution. In
her paper on urea-formaldehyde tannage, Lasserre detailed the role
of HCHO in the first phase of tanning (in slightly alkaline milieu)
and brought out the fact that primary low molecular weight U/F
compounds were fixed on collagen in the acid phase of tanning.

Post-tanning operations:

One paper in this group was by Ornes on fatliquoring report-
ing the results of a study of the effects of oil level, degree of vege-
table mordanting and degree of neutralisation on the physical pro-
perties of chrome side upper leather; the first two variables alone
had appreciable effect.

Stubbings’ paper made an assessment of the relative importance
of the different variables in the vegetable retanning of Cr tanned
leathers and showed (i) types of chrome tannage, (ii) degree of
neutralisation, (iii) type of fatliquor, (iv) quantity of vegetable
tannin and (v) type of vegetable tannin to be the important
variables.

Dahl and Kaplan presented their studies on 5, 6-dichloro-
benzoxazolinone—a new nonphenolic fungicide which was effec-
tive in 0-4 per cent concentration.

Shoe and leather testing:

Mitton et al. explained the poor correlation observed between
the results obtained by wear trials and abrasion tests on the rela-
tive durabilities of vegetable tanned sole leather from different
hide locations as possibly due to sampling errors. Bailey’s paper
adumbrated a system of labelling defects and assigning quantita-
tive linear or surface measurements for upper leathers; the system
permitted objective scoring. Cut shoes parts rather than leather
were used as units for inspection. In an excellent paper Baumann
explained how physical testing of leather could be successfully
introduced in the shoe industry specially as regards upper leather,
taking into consideration the behaviour of finish also.

Collagen research:

The papers of this group took up practically one full day.
However, one could not help feeling more work had to be done
before full clarification could be obtained in this field,

In his masterly presentation, Grassmann summarised the pre-
sent knowledge on the structure of collagen fibril and described the
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effects of the various tannages on this structure. Proof was adduc-
ed to the fact that tannage took place on the fibrils and had noth-
ing to do with cohesion of the fibrils in the fibre. Tanning was
believed to be restricted to the disorderly regions of the fibrils. True
tanning was by molecules of low or fairly low molecular weight;
larger ones either surrounded the fibrils or were deposited in the
interfibrillary space. The presence of covalent cross-links in col-
lagen was suggested by Hormann from the fact that mature collagen
dissolves in warm water and in cold solutions of H-bond breakers,
only in the presence of HCIO; or NH,OH; hexoses would appear
to be involved in these covalent links. Witnauer and Kuhn dealt
with an investigation of the effects of inorganic ions on collagen
in solution. Reconstituted collagen had solubility characteristics
and fbrillar forms, different from the original ones, 'This was
related to the solution history of collagen and was due to inorganic
ions being bound to collagen molecules in solution. Ward et al.
described studies on eucollagen (soluble collagen) obtained from
skin; reconstituted eucollagen did not have the cross-banding
characteristic of collagen. Kuhn sought to disprove Schmitt’s hypo-
thesis of end-to-end polymerisation of TC molecules occurring via
the tyrosine containing peptide appendages; he attributed it to
electrostatic forces. Giffee et al. reported that collagen exposed to
enzymes obtained from Psuedomonas strains was completely dis-
persible in strong CaCl, solutions at 30°C, normal tissue being
only 10-15 per cent soluble under these conditions. The paper by
Veis and Anesey was concerned with the components of reconstitu-
table gelatin extracted under mild conditions from bovine corium
collagen. The y component was characterised to be equivalent to

TC.

The social events arranged for the delegates included a trip
around Washington, a boat ride to Mount Vernon, a dinner for the
leading leather team of each country, a banquet at which the Presi-
dent of the Leather Technologists’ Association of each country
spoke and the function for presenting the Alsop Award to Dr. W.
Windus.

II. American Training and Research Imstitutes and Industrial
Centres. '
Training and Research Institutes:

The following centres were visited: Printing and Ink Research
Station at Lehigh University, Tanners’ Council Laboratory at the
University of Cincinnati, Institute of Leather Technology in the
Milwaukee School of Engineering, Lowell Technological Institute,
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Eastern Regional Laboratories, Philadelphia, Biophysics and Bio-
chemistry Laboratories of the Massachusetts Institute of Techno-

logy and Dr. Thorstensen’s Industrial Research Laboratory.

The general impression one gets from these visits is that though
vast sums of money are spent on the fundamental researches on
collagen and other materials that may have a bearing not only on
leather but also other fields, very little money is available for re-
search in the leather field. There appears to be also a dearth of
proper students for doing courses in leather technology in spite of
the several inducements and scholarships offered. The industry is
financing certain research programmes which are of immediate
and direct interest to the financing group, particularly on the
development of the tools and techniques for increasing the output
at a reduced cost. Many advances seem to have been made in the
development of newer gadgets and automatic controls for stepping
up production in the tanneries.

In regard to training, the general tendency appears to be not
to give a specialised training, but to equip the students with over-
all knowledge in science or engineering so that they could choose
the specific fields and gain experience in the industry.

Industrial establishments:

The industrial centres visited were William Amer, Rohm &
Haas, Allied Kid, Amalgamated du Ponts, A. C. Lawrence, Verza
Tanning Co., Geilicks, Lichtman Tanneries at Pitsfield and
Newark, Pfister & Vogel, Trostels and Eisendrath.

Some of the general trends in the American leather industry
are given below:

(i) There is fear of substitute materials for leather, parti-
cularly with the advent of the Du Ponts’ synthetic for upper leather.

(1) The packer himself goes into the tanning business and
tries to locate the tanning industry near the slaughter houses to
avoid some of the pretanning processes and reduce the cost of
transnort ete.

(iii) A good number of automatic machines and automatic
controls including the I.B.M. controls have been introduced for
increasing the productivity. One of the major tanners in America
is reported to produce about 42 sq. ft. per manhour.

(iv) Jt is possible that only the big 12 or 15 tanners may
survive and the other small tanners may have to resort to certain
aneniglitv tvpes of leathers where the leathers could be sold at a
higher rate and where labour is necessarily required.
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(v) The big units have their own research organisations
or are financing such organisations, but the small ones cannot
afford to finance research and as such the research institutes are
left with little funds for conducting research. The Government
have to intensify their efforts in their regional laboratories for
conducting research on leather and make the knowledge available
to the tanners.

(vi) The demand for cheaper upper leathers and ‘softies’ is
more pronounced.

(vii) Less lining leather is being used in the industry.

(viii) Some of the shoes are got made in Italy and other coun-
tries where labour is cheap. The leather is made in America and
the cut components are flown to the other countries for hand
operations and flown back to America.

(ix) There is an accumulation of chrome splits and prices
are fairly cheap. These could be imported profitably bv some
countries like India.

(x) Some tanners show interest for the import of chrome
crust and kid skins as well as vegetable and chrome tanned lining
leathers from India.

II1. Paris Leather Fair

With 500 exhibitors from 12 or more countries, the Paris
Leather Fair 1961 appears to be the most important leather Fair
in the world. India was conspicuous by its ahsence in this Fair
and this absence has been particularly felt since many countries
participating in this Fair are anxious to meet the Indian tanners
and exporters to discuss the problems of mutual interest. India,
which exports leathers to the tune of about 70 million every year
should find a place in this Fair at least in future in its own
interests.

A wide variety of materials have been exhibited including
raw materials, finished leathers, leather goods, footwear, leather
auxiliaries and machinery. The machinery section is a very big
one representing about 70 firms from various countries. The
German Turner’s splitting and measuring machines, the shaving
machine with a safety device and glazing and ironing machine
for hoth resin and pigment finished leathers by Mercier Freres and
the buffing machine of the Badische Maschinenfabrik would be
of specific interest to the Indian tanners. The demand for suedes
clothing and garment leathers gives an encouraging note to the
Indian tanner-exporter of skins.
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TANNERS' CORNER

The Central Leather Rescarch Institute has been since its
inception rendering technical aid to the leather industry through
answering technical enquiries on specific problems. The number
of such enquiries has been increasing year by year. In order that
the information contained in the replies to the technical enquiries
may be made available to all those who hare similar problems, this
new feature “Tanners' Corner” has been inaugurated. Timical
questions will be reproduced herein with the relerant answers.
It is hoped that the industry will fully utilise this new feature
and bring more and more of its problems for solution by this
Institute.

Q. VII. What are the different indigenous vegetable tanning
materials (old and new) that could be used for tanning of hides
and skins?

A. The various tanning materials reported to be good tanning
materials alone and in combination, and their availability in India
are given in the following table. Information obtained recently
from various States is also included in the table,

Physico-chemical characteristics of the rarious tanning mate-
rials and their uses in tanning:

Myrobalan, divi-divi and dhawa are of pyrogallol type. Myro-
balan contains considerable amount of weak acids and is used for
topping and bleaching leather tanned with catechnl type tannins.
Blended with catechol type tannins, it can also he used in tanning.
Divi-divi and dhawa can be used in the place of myrohalan in
certain cases. Wattle is a catechol type tannin and fairly astrin-
rent and contains less of weak acids and salts.  The physico-
chemical characteristics are similar to those of other catechol type
tannin—like mangrove, karada, hopea, kodukkapuli and casua-
rina and the mixed type tannin arjuna for tanning purposes. These
can be used in light leather tannages and in blend with avaram
and babul and in heavy leather tannages, alone and in combination
with pyrogallol type tannins (eg. myrobalan).  Babul is a cate-
chol type tannin and less astringent. It contains less of acids and
more of salts. The catechol type tannins like vagai and iyal vagai
can be used in its place. Avaram is a mild catechol type tannin.
It contains salts and is appreciably buffered.  Konnam and vel
velam can be used in its place.
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CLASSIFIED ABSTRACTS
VEGETABLE TANNING

Condensed tannins. 7. Isolation of (-)-7:3": 4-trihydroxyflavan-
3-ol ( (-)fisetinidol), a naturally occurring catechin from
black-wattle heartwood.

D. G. Roux and E. Paulus (Leather Industries Research Insti-
tute, Rhodes University, Grahamstown, South Africa) Biochem. J.
78, 120 (1961). 7:3": 4-Trihydroxyflavan-3-ol ( (—)-fisetinidol),
a new catechin, has been isolated from the heartwood of Acacia
mollissima. The radial distribution of the substance in the wood
has been estimated. (--)-Fisetinidol has also been prepared syn-
thetically by the hydrogenation of (<)-7: 3": 4’-trihydroxyflavan-
3: 4-diol. The new catechin has the same configuration at C-2
and C-3 as (-)-7:3: 4-trihydroxyfiavan-3 : 4-diol and as (+)-
fustin, all of which occur in the wood. The suggestion is made
that the flavan-3: 4-diol is the single precursor from which the
corresponding catechin, 2 : 3-dihydroflavonol and flavonol arise by

mter.-con\'ersxon, and the accompanying leuco-fisetinidin condensed
tannins by condensation.

Plant pelyphenols. 3. Flavonoids in genotypes of Primula sinensis

J. B. Harborne and H. S. A. Sherratt (John Innes Institute
Bayfordbury, Hertford, Herts) Biochem. J. 78, 298 (1961) Fifteer;
anthocyanins derived from six anthocyanidi;s have beén found
in flowers or leaves of Primula sinensis colour geno-types. The
are 3-glucosides, 3-glucosylglucosides or 3-glucosylglu§§s.ll Ci
sides. Five flavonol glucosides have also been found Tls: gucl‘
myricetin 3-glucoside and quercetin and kampferol. 3- ley ? 1e
g!ucoside and 3-glucosylglucosylglucoside. The only ung ucoayl;
pigment present, sinensin, has been identified as dihydrok:r(r)xmf?;l
7Tgluc051d¢.e. The qualitative and quantitative distribution ofpthese
pigments in genotypes of P. sinensis is described. The ults
provide information about the genetic control of th;e h drSe ‘ies_
methylation and glucosidation of the flavonoid pigmenstls 0)';‘31,1: tll:i):: :

chemical effects of factors controllin .
. g copi i
cyanin concentration are discussed. Pigmentation and antho-
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CHROME TANNING

Chrome liquors—complex studies

J. P. Redfern & J. E. Salmon, J. Soc. Leather Trades Chemists
45, 232 (1961). Effect of temperature, ageing time and concen-
tration on the nature of chrome complex and poly-nuclear for-
mation has been investigated. Ion exchange resins with different
degrees of cross-linking were employed. Kinetics also were
studied. Chromium-phosphate complexes were studied by ion ex-
change chromatography. Elution was with ammonium nitrate,
ammonium nitrate-HNO3; mixture of increasing concentration;
eluant was analysed and possible structures for the complexes
were postulated.

D. R.

Chrome tannage—kinetics and charge

J. C. de Wijs, J. Soc. Leather Trades’ Chemists 45, 242 (1961).
Kinetics of chrome uptake were found to obey the time relationship
(Cr,0,) = Ktb. The mean electric charge of Cr was determined
by ion exchange with NH, - form of exchanger, correcting for free
acid. Basicity was varied from 0 to 49-3¢c. The uptake as well
as the mean electric charge were determined and the constants
plotted. Complex charge vs b curve showed a lincar relationship.
Further work on influence of chrome composition on uptake is in
progress.

D. R.

OTHER TANNAGES

The uptake of vegetable tanning materials by chromed hide
substance

K. H. Gustavson, J. Am. Leather Chemists’ Assoc. 56, 645
(1961). The differences in findings by earlier investigators and by
Kanagy as to the uptake of vegetable tanning materials by pre-
chromed collagen are not real but due to an oversight. Kanagy's
data pertain to the total uptake of the constituents of vegetable
tanning extracts, whereas in the earlier studies the amounts of irre-
versibly fixed tannins have been estimated.

While the irreversible tannin fixation by collagen is markedly
increased by pretanning with cationic chromium salts, the amounts
of combined water solubles and sorbed matters are appreciably
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reduced with increasing chrome content of the collagen. Hence
some of the theoretical conclusions drawn are not justified ,

Kanagy's criticism of the mode of ascertaining the amounts
of fixed tannins in earlier studies, i.e., as the difference betwe
100 and the sum of total ash (including Cr,0;), total sulfate a:;
collagen, is unfounded. Actually, the results thus obtained ::l re
closely with the figures given by the mode of assessment he e,
fers. The Kubelka factor for converting the amount of Crp(ge-
found on analysis of the combination-tanned leather tozt}?’
“chrome complex” is proven to give grossly faulty valu’es of the
amounts of vegetable tanning material taken up by the chra ;
hide substance and to be useless for combination-tanned le tr}t:e
The widely ditferent composition of the chrome comple . erf.
leathers after vegetable retannage, according to the type X?S .
tract, pH value, time of tanning, and other factors prec};udo flf—
use of a specified conversion factor for estimating tyhe anal (t:S Ue
nondeterminable part of the chrome complexes. e

TESTING

Analysis of raw hides and of hides in process

G. K. Kardos (Euderma Consultants, Beloeil Station Queb
Canada) J. Am. Leather Chemists' Assoc. 56, 80 {1961) ’ Esti o
tions of moisture, fat, hide substance, pH, ash,, total alkal.init ; lfma-
gausticxty, and chlorides are of substantial importance in ch’xt rele
?mg the condition of raw hides and the procedures takin 1"0'
in soaking, liming, bating, pickling, and tanning operations ng e
tbeless, methods serving these purposes occur rather seldor.n _er:"
literature, and they all are connected with serious diﬂ‘icultilez e

It '.was found that by slow, gentle heating, specimens tak
from hides in storage or in different stages o:f proce : ;ﬂ
brought‘ to a uniform condition in which all determi Sf‘ s may
be carried out with great accuracy and reliability ;: o fmay
n‘iethods found in the literature could be applied 'with m: ors
tion at this stage; some of them had to be modified - e
serve the purpose with best efficiency. i order to

Dynamic electrical behaviour of i

e r of untanned hide containing sorbed

Lee P. Witnauer (Eastern R

) €,
Philadelphia 18, Pennsylvania), J. ¥
58, 343 (1961). The dynamic el

ional Research Laboratory,
An_t. Leather Chemists’ Assoc.
ectrical properties of untanned
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hide were investigated. The effect of varying the moisture con-
tent of the hide from 107 to 20°¢ on the observed dielectric con-
stant and loss factor was studied over the temperature range,-20-
to 100°C., and the frequency range, 50 to 100,000 cycles per second.
The observed dielectric constant of the hide-water systems varied
directly with temperature and inversely with frequency. This is
the same type of response exhibited by many polymeric systems.
The results indicate that water exhibits a typical plasticizing action
on polar groups in hide substance. The data were analyzed using
the theory of absolute reaction rates. Energies of activation for
relaxation were calculated.

Zirconium determination by gravimetric methods

J. Wendkos and I. C. Somerville (Research Laboratories,
Rohm & Haas Company. Philadelphia. Pa) J. Am. Leather Che-
mists’ Assoc. 56, 222 (1961). This work was stimulated by interest
in the determination of zirconium by the Mineral Leathers Com-
mittee of the American Leather Chemists Association. Following
a review of some known gravimetric methods, an investigation was
made of one recently reported using Tartrazine. Under the condi-
tions described, direct weighing was not possible, some occlusion
of titanium occurred at the preferred acidity, and complete preci-
pitation did not take place in strongly acidic solutions, even though
these were free from sulfates. However, by suitable adjustment
of the acidity and ignition of the washed precipitate at a high
enough temperature, good results were obtained.  These com-
pared favourably with those found by other recognized methods.
Hence Tartrazine can be utilized to advantage in the analysis of
leathers containing zirconium.

A general method for the chromatographic analysis of mono-, di,
and triglycerides and the mono- and diesters of ethylene glycol
and polyethylene glycol
Gerald J. Paparicllo, Sunis Chulkaratana, and Takeru Higuchi

(School of Pharmacy, Univ. of Wisconsin, Madison) and J. E.
Martin and V. P. Kuceski (The C. P. Hall Company of lllinois,
Chicago, Illinois) J. Am. Oil Chemists’ Soc. 37, 396 (1960). A
procedure for the chromatographic separation and determination
of the ester mixtures of glycerin, cthylene glyeol, and polyethy-
lene glycol is presented. The adsorbent is silca gel, and the mobile
phase is a series of solvents with increasing polarity. A proce-
dure for quantitative determination of small amounts of mono-
glyceride present in a glyceryl ester mixture is presented.
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A solvent system different from that used for glyceryl and
ethylene glycol ester mixtures was developed for ester mixtures
of polyethylene glycols. The esters of polyethylene glycols with
average molecular weights of 300-600 were shown to give the
same chromatogram.

A novel continuous countercurrent epoxidation process

H. K. Latourette, H. M. Castrantas, R. J. Gall, and L. H. Dier-
dorff (Chemical Research and Development Center, Food Machi-
nery and Chemical Corporation, Princeton, New Jersey), J. Am.
Oil Chemists’ Soc. 37. 559 (1960). A laboratory process has been
developed for the continuous countercurrent preparation of epoxi-
dized oils. This consists of introducing continucusly, to a packed
column, an unsaturated oil, hydrogen peroxide, and acetic acid,
and withdrawing the epoxidized product. Operating variables
have been investigated and optimum conditions predicted. Obtain-
ment of maximum yields must await construction of a longer
column.

Chromatography on silicic acid of the unsaponifiable matter of fats

P. Capella, G. de Zotti, G. S. Ricca, A. F. Valentini, and G.
Jacini (Stazione Sperimentale per le Industrie degli Olii e dei
Grassi, Milan, Italy), J. Am. Oil Chemists' Soc. 37, 564 (1960).
A method has been described for the separation of unsaponifiables
into their major chemical classes by silicic acid adsorption chro-
matography. Methods are also presented for the isolation of un-
saponifiables free of fatty acids. The chromatographic procedure
was tested on synthetic mixtures of hydrocarbons, esters, alcohols
and sterols and then applied to the unsaponifiables of extracte(i
and pressed olive oils, soybean, tea-seed, and rapeseed oils, lard
and tallow. The major sterol of all the unsaponifiables examined,
was found to be f-sitosterol. Analytical data such as infrared
analysis, carbon-hydrogen analysis, melting points of derivatives
and paper chromatography of the sterol fractions are also presentedj

The capillary rise of a liquid in a vertical strip of filter paper
Thomas Gillespie (Physical Research Lab., 2- ildi
The Dow Chemical Co., Midland, Michigan) J. Colloizdsgc?l;l;dllnf?;
(1939). A theory previously developed by the author to ,deséribe
the horizontal spreading of liquids in paper has been appli.ed to
the case of a liquid rising by capillary action in a vertical strip
of filter paper. The phenomenon is complicated by a surface
roughness effect which had to be taken into account. The theory
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leads to simple expressions for the rate of rise and the distribution
of liquid which are in agreement with experiment. When gra-
vity can be neglected, the height of rise is proportional to the
square root of the time. When gravity is important, the height
of rise is a more complex function of time than the simple
square root dependence. In addition, the liquid approaches a
limiting height.

THEORIES

Biclogical synthesis of L-ascorbic acid in animal tissues: Conver-
sion of D-glucuronolactone and L-gulonolactone into L-ascorbic
acid

1. B. Chatterjee. G. C. Chatterjee, N. C. Ghosh, J. J. Ghosh
and B. C. Guha (Department of Applied Chemistry, Calcutta
University, India) Biochem, J. 78, 279 (1960). The enzyme system
catalysing the conversion of p-glucuronolactone into L-ascorbic acid
in the presence of potassium cyanide (50 mM) has been found
to be located entirely in the microsomal fractions of the liver
homogenates of the rat and goat and the kidney homogenate of
the chick. This conversion requires no added cofactor. A low
concentration of cyanide (5 mM), by itself, is ineflective with rat-
liver and chick-kidney microsomes for the synthesis of 1L-ascorbie
acid from p-glucuronolactone. But the synthesis is stimulated by
the addition of: (a) reduced di- or tri-phosphopyridine nucleotide,
glutathione, adenosine tri- or di-phosphate, or sodium citrate; (b)
a chelating agent such as sodium pyrophosphate, ad-dipyridyl
or 8-hydroxyquinoline; (c¢) the boiled supernatant obtained from
the liver tissue of the rat, the goat or the guinea pig or the kidney
tissue of the chick. In the absence of cvanide these agents are,
however, ineffective. On the other hand, they do not further en-
hance the synthesis stimulated by 50 mM-potassium evanide.
Potassium cyanide (5 mM) can bring about the conversion of
p-glucuronolactone into L-ascorbie acid by the goat-liver microso-
mes. The conversion is not enhanced by the addition of any of
the aforesaid agents. The microsomes from the livers of the rat
and goat and from the kidney of the chick can convert p-glucurono-
lactone into vr-ascorbic acid even in the absence of cyanide if
t-gulonolactone is added. Potassium ferricvanide (mM), but not
methylene blue or oxidized glutathione, completely inhibits the
conversion of p-glucuronolactone into vr-ascorbic acid by rat-liver
microsomes in the presence of 5 mM-potassium cyanide plu;
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sodium pyrophosphate. The conversion of r-gulonolactone into
L-ascorbic acid is not inhibited by potassium ferricyanide. ‘The
microsomes can act only on p-glucuronolactone and not on the
corresponding free acid. The soluble supernatant contains a
strong lactonase hydrolysing p-glucuronolactone to p-glucuronic
acid and thus inhibiting the cyanide-stimulated microsomal con-
version of p-glucuronolactone into L-ascorbic acid. Sodium glu-
curonate can also be converted into r-ascorbic acid but to effect
this synthesis the presence of the soluble supernatant and reduced
triphosphopyridine nucleotide along with the microsomes is neces-
sary. This conversion is inhibited by 5mM or a higher concen-
tration of cyanide, in contrast with the microsomal conversion of
p-glucuronolactone into vr-ascorbie acid, which is stimulated by
cyanide. Soluble-enzyme preparations have been obtained from
the microsomal fractions of the liver tissues of the rat and goat
and the kidney tissue of the chick. Some properties of t}g\ese
enzyme preparations in the conversion of p-glucuronolactone and
L-gulonolactone into L-ascorbic acid have been studied. The oxi-
dation of L-gulonolactone by the soluble-enzyme prepar;ations from
the liver microsomes of the rat and goat and the kidney micro-
somes of the chick is an aerobic process, oxygen being 3t,he ulti-
mate electron.acceptor. Hydrogen peroxide is formed in the pro-
cess. The o:fldation of L-gulonolactone by microsomes from rat
liver and chick kidney and by the soluble-enzyme preparation
ff'om goat-liver microsomes is not inhibited even by 50pm1€Ia~ tas-
sium cyanide. The immediate product of oxidation of 1?10 n
lactone by the soluble-enzyme preparations obtained f  the rat,
' rom the rat
goat and chick has been identified as L-xylohexulonolactone ’

Effect of temperature on critical micelle concentration

i g[ E. Ginn, F. B. Kinney, and J. C. Harris, (Monsanto Chemi-

ompany, Research and Engineering Division Dayton, Ohio)
J. Am. Ozl' Chemists’ Soc. 37, 183 (1960). Measv:xrements' of Cmé
changes with temperature increase (at 25, 50, 75°C) were made

by the dye solubilization technique for a series of sodium alkyl-

benzene sulfonates and several series of nonionic surfactants.

incre'I:s!ien gantl:l:xc sutrfactant feries shows an increase in emc with
obtamed by o :eraf ure. This finding is in agreement with those
surfactants 'I'her investigators who however used different anionic
centration .occ e egrea.test change in eme in terms of total con-
chain Tounth ;"'tr " with alkylbenzene sulfonates of lowest alkyl

gih. but the greatest change in cme occurred with those
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having the longest alkyl chains. Conclusions of other investiga-
tors that cme is temperature-independent may be explained either
as a result of investigation of compounds of tov low effective
carbon chain-length or as the choice of an insufficiently large
temperature spread. Dye solubilizing power of surfactant solu-
tions above the cmc is increased with increasing temperature.

The cme values for ethylene oxide adducts (5 to 30 molar
additions) for decanol, tridecanol, nonyl- and dodecylphenol pro-
vided the following conclusions.

An increase in carbon chain length for the hydrophobe
decreases cmc for any given temperature.

Increase in ethylene oxide content for a given hydrophobe
results in emc increase. No general mathematical relationship
for these products was discernible.

Sensitivity to varying ethylene oxide chain-length diminishes
with an increase in temperature. A specific effect of hydrophobe
chain length on temperature sensitivity was apparent. As hydro-
phobe size increases, the greatest sensitivity appears to occur at
lower ethylene oxide content.

Cmc is approximately 10 times more sensitive to unit change
in carbon content of the hydrophobe than to unit change in ethy-
lene oxide chain-length.

Over the ranges tested a ratio of 1: 3: 40 describes the rela-
tive magnitude of changes in cinc for the comparative unit changes
in temperature, ethylene oxide chain-length, and carbon chain-
length in the hydrophobe base.

The effect of temperature on the cmc of nonionics is virtually
the exact opposite of the effect with the anionic surfactants tested:
cme decreases with increasing temperature. Sensitivity of the
emce of nonionic surfactants to temperature change diminishes with
temperature increase.

BYE-PRODUCTS

Isolation of an hydrexy acid concentrate from wool wax acids
Wilfred R. Noble, Abner Eisner, and John T. Scanlan, (Eastern
Regional Research Laboratory, Philadelphia, Pennsylvania),
J. Am. Oil Chemists’ Soc. 37, 14 (1960). The fractionation of the
methy! esters of wool wax acids by partitioning between two immis-
cible solvent layers has been described. Three fractions were
obtained: a fraction rich in hydroxyl content, a fraction low in
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hydroxyl content, and a small amount of hard, transparent, highly
coloured material. The same procedure when applied to {he free
wool wax acids did not yield a satisfactory hydroxy acid concen-
trate. The preparation of wool wax acids with an essentially zero

ester number, that is, in a form free of estolides, lactides, and
lactones has also been described, ’

GENERAL
Purification and specificity of pancreatic elastase

. M. A. Naughton and F. Sanger (Department of Biochemistry
University of Cambridge) Biochem. J. 78, 156 (1961). Elastase,
was purified by chromatography on carboxymethylcellulose. With
the fractions A and B of oxidized insulin as substrates it was shown

that the purified elastase splits bonds adjacent to the neutral
amino acids.

The characterization of a new lipolytic enzyme in pancreatic
extract

D. A. Hall (Department of Medicine, University of Leeds)
Biochem. J. 78, 491 (1961). By an adaptation of the method of
Katz (1957) for the measurement of esterolytic activity with Tween
as substrate, the active component of soluble material from an
acetate extract of pancreas (AES) and normal pancreatic lipase
are compared. Whereas esterine between concentrations of lpand
10 mM acts as a competitive inhibitor of pancreatic lipase, it is
without effect on the rate of reaction of preparation gES’ with
ween. It does, however, increase the lag period before the realxc-
tion commences. Comparable differences between the two enzy-
mes can be observed after inhibition studies with Cetavion a:d
heparin. S'unilarities can be shown to exist between preparation
AES and .hpoprotein lipase in their reaction with he ar? high
concentrations of salt and certain serum-protein fractip ” Ti
suggestion is made that the release of polysaccharid ons.hi h s
associated with the interaction between preparati % A“E’ISC 13
elastic tissue in the presence of elastase, may be dueot!; the de::a-

dation of a lipid mojet in wi :
associated. p ety of elastin with which the polysaccharide is
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NOTES AND NEWS
Kangaroo skins for Coats

Kangaroo fur jackets and coats are being introduced to the
U.S. market by Mr. Max Cornelius, an Australian furrier.

He credits a new process which makes the roo skins more
supple for the added appeal. Previously, kangaroo skin garments
had a “boardy” feeling.

The garments will sell for up 10 £ 55 each.

Australasian Leather and Footwear Review: January, 1961.

Novel use for leather

Mr. H. A. Birkin, managing director, Joseph Clayton & Sons
(Chesterfield) Ltd., has co-operated with the Northampton College
of Technology in supplying a special type of chrome leather for
making 165 plectra for a harpsichord.

The plectra were %3 in. square, 3, in. long, the striking end
tapering at 30 deg.

Very special qualities were required for these plectra in that
they had to have excellent durability at the tapered end which
struck the strings, resilience or elastic recovery so that their shape
was not lost, resistance to distribution and workability. The con-
tact area of the grain had got to be of reasonable hardness so that
the tone of the instrument was not affected.

Australasian Leather and Footwear Review: January, 1961.

Silicones in the leather industry

Silicones are a family of chemical compounds possessing a
unique combination of properties, which include chemical and
physical stability, resistance to extremes of temperature, electrical
insulation, freedom from sticking, and water repellancy.
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It is the water-repellancy of silicones which is of special
interest to the leather trade. This useful ability to shed water
and waterborne stains such as mud or ink is added to leather
which has had silicone treatment.

There are two methods of doing this—the skins can be treated
with silicones at the tannery, or individual pieces of leather can
be sprayed with silicones.

In the Tannery

In the tannery a silicone treatment can be given by drumming.
After dyeing and fatliquoring, the leather is washed with water.
The skins are then floated in a drum of cold water and the silicone
emulsion is added together with a zirconium acetate catalyst,
which will cause the silicones to penetrate the leather and form
into a microscopically thin film. The skins are then drummed
until the silicones are fully absorbed. The next step is the addi-
tion of potash alum, to destroy the wetting property of the emulsi-
fying agent, and drumming is continued for a short time. The
skins are then processed in the usual way.

Finished leather can be sprayed, brushed, or padded with a
silicone solution. This can be done before it is made into shoes,

gloves, clothing, or upholstery, or the finished goods can be treated
afterwards.

ICI silicones are outstanding water-repellants. Leather which
had been treated with them has its impermeability enormously
increased.  The silicones are colourless and do not affect the
appearance of leather. They have no chemical action and cannot
damage the leather in any way. Treated leathers have an improv-
ed handle and can ‘breathe’. The fine silicone film coats each
fibre in the skin without blocking the inter-fibre spaces.

The protection against moisture and staining given by sili-
cones is a lasting one, standing up to hard wear in army boots
for example. ?

The present fashion for leather coats, golf jackets, and other
garments, which has been introduced this winter, and ’the present
preference for delicate colours in women’s shoes, will give silicone
treatment the chance to prove itself in leather work,

Australasian Leather and Footwear Review: April, 1961,
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Urethane coatings for superior leather

Shoes, luggage, and other leather goods with greatly superior
scuff resistance, flexibility, and gloss retention are now being pro-
duced from side leather and patent leather coated with urethane
finishes.

Harsh flexing tests show that patent and side leathers treated
with urethane coatings resist cracking 10 to 20 times longer than
leather coated with conventional leather finishes, says Paul
Maloney, Manager of Urethane Development for Trancoa Chemi-
cal Corporation, Reading, Mass. Trancoa specializes in urethane
resins for coatings and adhesives and will tailor urethane resins
to fit customer requirements.

Mr. Maloney points out that scuff-resistant urethane-coated
leather retains glossy appearance two to three times longer than
leather protected by regular finishes. Urethane leather coatings
are not softened, dulled, or otherwise affected by wet or winter
weather, he adds.

Leather finishers apply urethane coatings by a spray or by a
“fAow-coat” method which involves running leather sides under a
V-shaped trough through which the coating flows. One or two
coats are usually applied to patent leather. Each coat is dried by
a baking for two or three hours at about 150°F. Patent leather
for women’s and children’s shoes is presently the biggest appli-
cation of urethane leather finishes.

Side leather normally receives one urethane coat to upgrade
the leather quality. If a relatively rigid coating is desired, the
finish is force-dried in a few minutes. For a flexible finish, the
urethane film is force-dried for a few hours.

Total thickness of urethane coatings on patent leather averages
1 to 4 mils. Urethane film thickness on side leather normally is

less than 1 mil.

Trancoa makes its urethane resins with isocyanates, a basic
chemical supplied by Allied Chemical's National Aniline Division.

Leather Manufacturer: January, 1961.
Butyl process expected to expand consumption,
wear of sole leather

A new system that promises to expand the consumption and
make sole leather wear considerably longer. and all leather resis-

199



tant to oil, grease, water and strong chemicals was recently dis-
closed by patent 2,967,165, issued to Milton Bailey, Navy aide and
secretary of the Joint American Leather Chemists Association —
American Society of Testing Materials Leather Committee.

The system which can employ any number of butyl polymer
combinations permits the hot dipping of leather soles and the
almost instantaneous absorption of the compound. The patent
improves on the current solvent system and cites that the old
method employs inflammable petroleum or poisonous chlorinated
solvents, requires prolonged process time and excludes valuable
high molecular weight butyl compounds. Then the invention dis-
closes how the new method enhances sole wear by 69 per cent
and restricts water absorption to a low of five per cent.

Approximately five million pairs of leather soles are being
impregnated with butyl consisting mostly of children’s and military
soles. The Bailey process, according to the inventor, expects to
expand the use of impregnated leather beyond the several million
pair now consumed. The conclusion is hased on the fact that the
new process is rapid, requires no capital expenditure, nor specially
trained personnel and eliminates hazards. As such the invention

may be used at all manufacturing levels including shoe factories,
cut sole distributors as well as in tanneries.

In operation, the butyl mixture melts at about 140° Fahren-
heit. Soles are immersed in the melted mixture which rapidly
saturates the sole leather imparting properties of great durability.
The patent shows how to use a wide range of high molecular
weight butyl polymers for rapid impregnation which prior to the
disclosure was considered difficult, if not impossible.

The invention is also intended for use against lewisite, mustard
gas, nitric acid and vesicant agents: and the Government of the

United States may use the patent for governmental purposes with-
out payment of any royalties thereon.

Leather and Shoes: February 4, 1961.

Ad Hoc Leather Board for Andhra Pradesh

The formation of a Leather Board was one of the recommen-
dations made by the High Power Committee for the development
of leather and allied industries in Andhra Pradesh, in October,
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1960. Accordingly, the Andhra Pradesh Government have set up
an Ad Hoc Leather Board, pending the formation of the statutory
Leather Board. The Board consists of the following:

(1) Dr. Y. Nayudamma, Director, Central Leather Research
Institute, Madras (Chairman)

(2) Dr. T. Jiyyar Das, M.L.A. (Vice-Chairman)
(3) Shri J. B. Muthyal Rao, ML A.

(4) Shri G. R. Valunjkar, Hony. Technical Adviser (Leather),
Khadi & Village Industries Commission.

(5) Shri M. Rajaram, M.L.A.
(6) Nawab Mohd. Saleem Khan.

(7) Shri B. L. Oates, 1.A.S., Joint Secretary to Government,
Industries Department.

(8) Shri Mohmood Ali Khan, Financial Adviser, Industries.

(9) Shri C. N. Sastry, 1.AS., Director of Industries &
Commerce.

(10) Shri Mohd. Hussain, Leather Expert, Department of
Commerce & Industries (Member Secretary)

The Board will formulate policies and programmes for the
development of the leather industry on the lines suggested in
the organisational set-up adumbrated in the Master Plan prepared
by the High Power Committee. While the Board will be con-
cerned with the working and expansion of the existing depart-
mental units of the leather industry like model tanneries and foot-
wear units, it will also recommend loans or grants for the esta-
blishment of new units or expansion of the existing ones, engaged
in production and marketing of leather and leather products and
run on co-operative basis or as individual enterprises. ‘The Board
will also formulate schemes for training\t ical personnel for
the leather industry and recommend 'massistance to units
engaged in such work. . 7

The Ad Hoe Leather Board tsl\x formally inaugurated on
November 1, 1981 at Hyderabad bY Shri D. Sanjivayya, Chief
Minister, Andhra Pradesh. ’lﬁi\rst meeting of the Board also
was held on the same day. Chairman Dr. Y. Nayudamma,
in his opening remarks, exphined the functions of the Board .
and requested for maximu peration of the members in carry-
ing out these functions at(dq n seeing that the funds allotted were
utilised for the maximum e% q the tanners

~
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The Board then took up for consideration the actual funds
available from the various sources during the financial year, the
various measures to be adopted in implementing schemes for the
development of the leather and allied industries, due note being
taken of the potentialities and requirements of any single place
in establishing new units and the draft Act for the constitution
of the statutory Leather Board. It was resolved that the Andhra
Pradesh Government be requested to refer all matters pertaining
to the leather industry in the State to the Board and to speed up
the setting up of the regional polytechnic in Andhra Pradesh and
that the A. P. Khadi and Village Industries Board and the Khadi
and Village Industries Commission be addressed for having a

uniform single planned approach and agency for the development
of the leather industry in the State.

Ninth Meeting of the Leather Sectional Committee of LS.L

The 9th meeting of the Leather Sectional Committee (CDC 16)
of the Indian Standards Institution was held in joint session with
Medium and Light Substance Finished Leather Sub-Committee
(CDC 16:1), Methods of Sampling and Tests Sub-committee
(CDC 16: 5), Footwear Sub-committee (CDC 16: 7), Panel for
Sampling of Footwear (CDC 16: 7: 1) and Sub-committee for
Special Types of Leather for Oil Seal, Washers and other Mould-
ed Articles (CDC 16: 9), on October 5 & 6, 1961 in the IS.L
Branch Office, Bombay. Dr. Y. Nayudamma, Chairman of the
Committee, presided over the meeting. Earlier, on October 3 & 4,
1961, the meetings of Panel for Leather for Flat-Round and
V-Belting (CDC 16:2:1), Heavy Leather Sub-committee

(CDC 16:2) and Panel for. Glossary of Footwear Terms
(CDC 16: 6: 1) were held.

At the outset, the Chairman welcomed the gathering. Review-
ing the work of the various Sub-committees and Panels working
under CDC 16, he expressed appreciation of the good progress

made in all the fields, special mention being made of the publi-.

cation of Glossary of Terms Relating to Hides, Skins and Leather

(IS.: 1640-1960); he looked forward to early finalising of the
Glossary of Footwear Terms also.

The Chairman suggested that the 1.S.I. could encourage, foster
and promote research through suitable means. There were over
300 uses for leather; however, only 24 standard specifications had
been drawn up till now in this field, So the Committee should
look ahead oqf the needs of the leather industry particularly keep-
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ing in view the export needs and demands and devise suitable
standards. There was also a nced for standardisation of certain
tools asd raw materials required for leather good manufacture.

The Committee then made decision regarding formulation
of Indian standards on orthopaedic leather, on leather for flat,
round ond V-belting and line man's body and safety strap, and
revision of methods of sampling and test standards for leather
and on reptile skins other than snake skins.

The comments received on the printed standards, Cycle Sa(!file
Leather (IS : 1637-1960), Sizes and Fittings of Footwgar (Is: 163§-
1960) and Shoe Polish (IS: 1746-1960) were Cfmsxdered' and it
was decided that the relevant Sub-committees might consider thg
same. The following draft standards were finalised: Draft revi-
sion of 1S: 581-1954 Vegetable tanned Hydraulic Leather '[Doc.
CDC 16 (1249)], Miners’ Boots and Shoes [Doc. CDC 16(1230)]
and Gents' Shoes [Doc. CDC 16(1225)]). The following draft
standards were approved for wide circulation: (1) Vegetable and
Aluminium Tanned Snake-skins [Doc. CDC 16(1.296)], (2) Book-
binding Leather [Doc. CDC 16(1302) ], (3) Revision of (IS: 582-
1954) Methods of Sampling and Test for Vegetable ‘and Chrome
Tanned Leathers, (4) Glossary of Footwear Terms (CDC 16:6:1),
(5) Methods for Sampling of Leather Footwear [Doc. (ED(E 16
(1385)] and (6) Oil Seal and Washer Leather [Doc. CDC 16
(1384) ]. . o

The Committee desired that after preliminary mvostxgahc.ms
and establishing the need for standardisation, th(t follow1.ng
subjects might be taken up: hides and skins, tools used in tanneries
and leather for musical instruments.

Sheep-breeding sub-station

Answering a question by Mr. S. K. Sambandam, in the Madras
Legislative Council, Mr. M. Bhaktavatsalam, Ministgr in charge
of Food and Agriculture, said the proposal for starting a Sheep
Breeding Sub-station in Madras Statg was being examincc? by the
Government of India in the Indian Council of Agricultural
Research in consultation with the State Governmgnt. The. pro-
posed sub-station is likely to be located in the Kodaikanal Hills,

The Hindu: October, 15, 1961.



Leather goods for export
Centre’s Instructions to STC,

Inaugurating the secoﬁd anni

: versary of th

i;nd Shoe—x.naterxal Dealers’ Association ato Per?axﬁieidr;lsr L;;th;"

Ma;ndi SM:;?;er& Ch;lirman, Leather Export Promot’ion bou;xcil;

Srady T,radmg C;l;po eﬁ Central Government had instructed the
ration to make its purch oods

for export mostly from small traders and con?isx:; ‘i)fsl;itrtiasges to

the extent of only 9
per cent f{ ; .
units in the country. rom the major leather-producing

wimT}t:esi?l;e:fsatfe:la:si’;i t?htmld start co-operative ventures,
goods. He advise_d them to pro&):c:oq::g?;o:o:;;poﬂi:td e
ch:ceptabéz to the unporting countries. He also asked thenrwa‘:“ht:l 39
th: ,:: unl::; t!:; mtl:mationz'\l leather markets and if they adi:tei
them in tin fgvee‘i ad a bright future. He said that as a result
of the two -Year Plans, the Consumption of leather in thi

ry nearly doubled and it stood now at 15 crores of hidese.

Dr. V. N. S. Rao, Assi
‘ , istant Secretary, proposed a vote of

The Hindy: October, 23, 1961.

C.L.RL NEWS
A Rapid Process of E.L Tanning

E. 1. tanned leathers valued at several crores of rupees are
being annually exported to UK. and other countries. The tradi-
tional processes for manufacture of these involve considerable
time and cost.

The E.L tanner is now fully alive to the need for rationalising
the traditional process and has already made remarkable advances
in introducing short liming, machinery, syntans etc. The use of
calgon etc. for pretreatment of the pelt also is not new. Many
processes have been suggested and considered from time to time
to reduce the time of tanning but the EI. tanner has to bear in
mind that any changes he makes in his process will reflect on the
end product and on the finishing of leathers in the foreign coun-
tries to which they are exported. Keeping the importer's needs
in view, the changes suggested by the Institute and introduced by
the industry are somewhat at a slow pace.

" A process that appears to permit reduction of (a) proces-
sing time to 9 days (b) number of pits, vats, machinery etc., (¢)
labour and (d) capital investment and yet gives good quality
leathers is detailed briefly hereunder.

The soaked hides or skins are unhaired with sulphide and
limed for 2-3 days. They are then fleshed and scudded. After a
pretreatment with calgon, the scudded pelts are left for 3 days in
vegetable tanliquor of strength 10-15°Bk. Costly tanning mate-
rials like avaram bark are not employed. The leathers are trans-
ferred from the tan liquor and then left in myrob liquor for 1.2
days. They are then oiled off and dried.

The E.I tanner may like to try out this process on an experi-
mental basis in the first instance and if found suitable, he may
like to adopt it. Those who are interested may contact the Central
Leather Research Institute for a practical demonstration of the
process and for further particulars.
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" Technical aid to the industry—programme of exchange of
technical personnel with the industry

The Central Leather Research Institute has been carrying
out research on leather manufacture and the processes /methods
evolved as a result are demonstrated at C.L.R.I. and als/o .at diff-
erent tanning centres all over the country by the Extension
Service Team, thereby disseminating the technical know-how to :he

industry.

Apart from this, a programme of exchange of technical per-
sonnel of the Institute with those of the Industry has now been
initiated. The Personnel Exchange Programme between the
National Laboratories and the Industry has already met with the
approval of the Board of Scientific & Industrial Research. Under
this programme the organisations connected with the leather
industry will depute a suitable senior person to this Institute as
“Guest Worker” for a period of about 6 to 8 weeks, to get acquaint-
ed with the work carried out in the various departments of this
Institute and also to work on problems of special interest to his
tannery. This also enables the guest worker from the industry
and the research personnel of this Institute to exchange views on
the various aspects of leather manufacture, by participation in
seminar talks, lectures, etc. In order that work at the Guest
Worker's tannery may not suffer in his absence a senior research
worker or officer of the CLR.I. will be deputed to work in the
respective organisations during this period. This will give the
C.LR.I personnel an opportunity to learn the problems of the
tanner.

A beginning has been made under this programme and
Shri K. V. Vaidyalingam, Managing Director, The Skins &
Leathers Private Limited, Coimbatore, one of the pro i
leather manufacturers in India, has come to the C.L.R.I gfess‘;’le
first “Guest Worker” and Dr. B. C. Basu, Junior Sci'ex;tiii‘ z)sﬂit :
of this Institute has been deputed in exchange. ¢ “

Shri K. V. Vaidyalingam, is a science
University, with abundant experience for of"::'d;; tse:isﬁ'le gal;grmas
technology. He is presently the Managing Director 1? M ;
Skins & Leathers Private Limited, Coimbatore, one of tg ated
concerns in the South and manufacturers of a variety :;eptlll,ted
viz., textile leathers, and high draft aprons required b ; thea ?rs
ning industry, full chrome shoe uppers, kattaj leath d c;as::u?-
leathers and stuck-on chappals. Prior to starting his ::vs;, concx
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at Coimbatore Shri Vaidyalingam was connected with Messrs. Bata
Shoe Co. Ltd., Messrs Gordon Woodroffe Leather Manufacturing
Co. Ltd., and Messrs. Chrome Leather Co. Ltd., in various capa-
cities including training supervisors and technicians. "He is a
member of the various organisations connected with the leather
industry—The American Leather Chemists Association, Indian
Leather Technologists Association, Tanners and Leather Trades
Association, Madras, Small Scale Industries Association, Madras,
Coimbatore Productivity Council, Coimbatore Chamber of Com-
merce, etc. He has to his credit, a number of technical papers and
articles published in some of the leading leather journals.

Regional extension centre at Calcutta

A regional Extension Service Centre of the CL.R.I has been
started at 33°1, North Topsia Road. Calcutta-39, with effect from
October 11, 1961. This is the first of the extension service centres
proposed to be started by this Institute. The main functionsof these
centres would be to be in immediate contact with the tanners of the
region and understand and appreciate their day-to-day problems,
to solve them on the spot wherever possible, to transmit difficult
problems to the CL.R.I for proper solution, to keep the tanners
posted with the latest trends in thought and technique as worked
out at the CLR.I., to collect authentic samples of the various
materials going into leathermaking in the particular region and
also information relative to the age old industry and to be of
such other assistance and service to the tanners of the region as
will be necessary and possible. The Extension Service Wing will
be essentially a liaison as well as dissemination centre of the
C.L.R1 However, before any process is demonstrated, the tech-
nical know-how as developed at C.LR.I. may have to be suitably
modified to suit the available local raw materials and the specific
demands of the region; once a suitable technique is developed,
it is demonstrated to the tanners in the region.

The 9th meeting of the Leather Sectional Committee
(CDC 16), Indian Standards Institution, was held in joint session
with the various sub-committees, on October 5 & 6, 1961 under the
Chairmanship of Dr. Y. Nayudamma. Dr. S. K. Barat, Assistant
Director, Convenor, Methods of Sampling and Test Sub-Commit-
tee (CDC 16:5) and Mr. M. A. Ghani, Convener, Light Sub.
stance Finished Leather Sub-Committee (CDC 16 : 1) also attend-
ed the meeting. The meeting of the Heavy Leather Sub-Committee
(CDC 16 : 2) was attended by its Convener Shri J. B. Rao.
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Dr. K. Wolf, UNESCO Expert, in a three weeks’ tour from
October 11, 1961, visited important tanning centres in India and
advised tanners on problems pertaining to manufacture of industrial
leathers. The places visited by Dr. Wolf were Bombay, Ahme-
dabad, Delhi, Srinagar, Agra, Lucknow, Kanpur and Calcutta.

A scheme of research “to improve the leather making quality
of raw hides and skins” sponsored by the LC.AR., New Delhi,
started functioning at CLR.JI. from September 25, 1961 with
Dr. V. S. Krishnamurthy as Senior Scientific Assistant in the
scheme. The work is being carried out under the supervision of
Dr. S. N. Sen, who is the technical officer-in-charge of the scheme.

Dr. Y. Nayudamma, Director has been nominated as a mem-
ber of the reconstituted “Madras State Forest Advisory Board”
for a period of 3 years from August 19, 1961.

Shri P. 8. Venkatachalam, Senior Scientific Officer, has been
co-opted as a member of the Sub-Committee for Settling Trade
Disputes under the Leather Export Promotion Council.

Shri R. Sen Gupta, Senior Laboratory Assistant in the CS.IR.
scheme at the Central Marine Fisheries Research Unit, Madras,
has been transferred to CL.RI and placed under the adminis-
trative control of the Director. (He will continue to be under
the technical supervision of the Central Marine Fisheries
Research Station).

Our Congratulations go to the following who have been dec-

lared by the Madras University to be qualified for the degrees
mentioned below:

Shri 'V. S. Krishnamurthy, Junior Scientific Assistant, Thesis
on “Studies on some mycological problems in leather industry”—
Ph.D.

Shri A. Parthasarathy, Junior Scientific Assistant, Thesis on
“Study of metal complexes in leather science”—M.Sc.

Editor Y. Nayudamma, Published by N. Subramasniam, behalf
the Central Leather Research Institute, Adyar, Madras.20. an:;
by S. Ramaswami, at The G. S. Press, 21, Narssi
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“Registered No. M. 7050.”

CLRI Publications

PROCESS BULLETIN No. 1: Adapted processes for the
manufacture of box and willow sides—Re. 1/- per copy. Post}
age extra.

PROCESS BULLETIN No. 2: Processes for the manufac-§
_tefre of Glazed kid. Re. 1/- per copy. Postage extra, K

PROCESS BULLETIN No. 3: Manufacture of Roller skins.

Re. 1/- per copy. Postage extra.

PROCESS BULLETIN No. 4: Fish Qil of the West Coast
for the Indian Leather Industry. Re. 1/- per copy. Postage
extra.

PROCESS BULLETIN No. 5: Rapid Tannage of Sole
Leather. Re. 1/- per copy. Postage extra.

SYMPOSIUM ON EAST INDIA TANNING INDUSTRY
AND TANNING AGENTS (1955): Proceedings, discussions
and papers presented. Re. 1/- per copy. Postage extra.

SYMPOSIUM ON “RAW HIDES & SKINS"—Curing and

Preservation (1957): Proceedings and Papers. Re. 1/- per- e

copy. Postage extra.

SYMPOSIUM ON “LEATHER AUXILIARIES” (1958) ¢
Proceedings and Papers. Re. 1/- per copy. Postage extra.

SYMPOSIUM ON “TANNING AS A SMALL SCALE & 1

COTTAGE SCALE INDUSTRY” (1959): Proceedings and
Papers. Re. 1/- per copy. Postage extra.

SYMPOSIUM ON “UTILISATION OF BY-PRODUCTS OF
LEATHER INDUSTRY” (1960): Proceedings and Papers
Re. 1/- per copy. Postage extra. '

For further information please contact
Director
CENTRAL LEATHER RESEARCH INSTITUTE
Adyar, Madras-20, India S

(1)

(2)

(1)

(2)
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